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SYSTEMS AND METHODS FOR
INTERFACING WITH DYNAMIC WEB
FORMS

BACKGROUND

As the World Wide Web has matured, the number of
websites hosting email, banking, e-commerce, and social
networking services, as well as the number of users access-
ing these services, has increased. Users may be accustomed
to providing these legitimate websites with confidential
and/or personal information. Consequently, malicious web-
sites posing as legitimate websites may pose a serious
security threat. For example, malicious websites may be
used to steal confidential information (e.g., user credentials
or credit card numbers) as part of a phishing attack.

Traditional anti-phishing efforts may analyze web pages
when they are loaded to assess risk threats posed by each
web page. One important component of this analysis may
include examining web forms on the web pages where users
may enter their information. However, over time some web
pages have become increasingly dynamic, changing their
content without synchronous communication from the serv-
ers from which the web pages were loaded. Accordingly,
traditional eflorts that analyze a web page when the web
page 1s loaded may miss critical information, including web
forms that are dynamically created, displayed, and/or modi-
fied within the web page after the web page 1s loaded from
a server. Therefore, the instant disclosure identifies a need
for systems and methods for interfacing with dynamic web
forms.

SUMMARY

As will be described in greater detail below, the instant
disclosure generally relates to systems and methods for
interfacing with dynamic web forms by analyzing web pages
to detect elements of the web pages which may result 1n the
creation and/or modification of web forms and then moni-
toring these elements for interactions. These systems and
methods may then respond to interactions with these ele-
ments by automatically creating an updated view of the web
forms on the web pages. In one example, a computer-
implemented method for interfacing with dynamic web
forms may include (1) identifying a web page, (2) parsing
the web page 1 order to 1dentily an attribute of at least one
interactive element that indicates that the interactive element
may be used to create at least one mput field on the web
page, (3) i response to identiiying the attribute, monitoring,
the 1nteractive element in order to detect a user interaction
with the interactive element, (4) 1n response to detecting the
user interaction with the interactive element, identifying at
least one new 1nput field on the web page, and (5) perform-
ing an automated task on the new mput field 1n response to
the mput field being newly 1dentified.

In some examples, the web page may include at least one
script for modifying the web page without retrieving a new
version of the web page from a server. In these examples, the
interactive element may include an interactive element as
represented 1n a model of the web page used within the
scripting language of the script. In one example, 1dentifying
the web page may include identifying a web page configured
to update asynchronously with respect to a server of origin
of the web page. In this example, parsing the web page may
entail parsing the web page 1n response to 1dentifying that
the web page 1s configured to update asynchronously.
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In one embodiment, parsing the web page may include
identifving a predetermined string that indicates that the
interactive element may be used to create at least one 1mput
field on the web page. In some examples, the computer-
implemented method may include monitoring the interactive
clement by moditying the interactive element to include an
event listener configured to execute at least one predeter-
mined instruction following at least one predetermined
event.

In one example, 1dentitying the new mput field on the web
page may entail identifying a new version of the web page
modified asynchronously with respect to a server from
which the web page was retrieved and then parsing the new
version of the web page for the new mput field. In this
example, the computer-implemented method may also
include waiting for a predetermined amount of time after
detecting the user interaction with the interactive element
betfore parsing the web page for the new 1nput field 1n order
to ensure that the web page has been updated with the new
iput field.

In some examples, performing the automated task may
include automatically populating the new iput field with
data without direct user mput to the new put field. Addi-
tionally or alternatively, performing the automated task may
include providing an updated representation of the web page
that includes a representation of the new mput field to an
anti-phishing engine.

In one example, the computer-implemented method may
also include monitoring a web browser to determine that the
web browser 1s loading the web page. In this example, the
computer-implemented method may also include delaying
rendering of the web page within the web browser until after
determining, based on the attribute, that the interactive
clement may be used to create the mput field on the web
page and configuring the interactive element for monitoring
to determine when the user interaction with the interactive
clement creates the new input field. In this example, the
computer-implemented method may additionally include
loading configuration data for performing the automated
task on the new input field.

In one embodiment, a system for implementing the
above-described method may include an 1dentification mod-
ule programmed to 1dentity a web page and parse the web
page 1n order to i1dentily an attribute of at least one inter-
active element that indicates that the interactive element
may be used to create at least one mput field on the web
page. The system may also include a momtoring module
programmed to, 1 response to identifying the attribute,
monitor the interactive element 1 order to detect a user
interaction with the interactive element. The system may
additionally include an update module programmed to, 1n
response to detecting the user interaction with the interactive
clement, 1dentify at least one new mput field on the web
page. The system may further include a task module pro-
grammed to perform an automated task on the new input
field 1 response to the mput field being newly 1dentified.
The system may also include at least one processor config-
ured to execute the identification module, the monitoring
module, the update module, and the task module.

In some examples, the above-described method may be
encoded as computer-readable nstructions on a computer-
readable-storage medium. For example, a computer-read-
able-storage medium may include one or more computer-
executable structions that, when executed by at least one
processor of a computing device, may cause the computing
device to (1) identify a web page, (2) parse the web page 1n
order to i1dentily an attribute of at least one interactive
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clement that indicates that the iteractive element may be
used to create at least one input field on the web page, (3)
in response to identifying the attribute, monitor the interac-
tive element 1n order to detect a user interaction with the
interactive element, (4) 1n response to detecting the user
interaction with the interactive element, 1dentity at least one
new mput field on the web page, and (5) perform an
automated task on the new input field 1n response to the
input field being newly 1dentified.

As will be explained 1n greater detail below, by monitor-
ing clements 1n dynamic web pages that may contribute to
the creation and/or modification of web forms, the systems
and methods described herein may facilitate a consistently
correct view of web forms on dynamic web pages. In some
examples, this may lead to improved functionality to auto-
matically filling web forms and/or in anti-phishing engines.

Features from any of the above-mentioned embodiments
may be used 1n combination with one another in accordance
with the general principles described herein. These and other
embodiments, features, and advantages will be more fully
understood upon reading the following detailed description
in conjunction with the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate a number of exem-
plary embodiments and are a part of the specification.
Together with the following description, these drawings
demonstrate and explain various principles of the instant
disclosure.

FIG. 1 1s a block diagram of an exemplary system for
interfacing with dynamic web forms.

FIG. 2 1s a block diagram of an exemplary system for
interfacing with dynamic web forms.

FIG. 3 1s a flow diagram of an exemplary method for
interfacing with dynamic web forms.

FIG. 4 1s a diagram of an exemplary dynamic web page.

FIG. 5 1s a block diagram of an exemplary computing
system capable of implementing one or more of the embodi-
ments described and/or illustrated herein.

FIG. 6 1s a block diagram of an exemplary computing
network capable of implementing one or more of the
embodiments described and/or illustrated herein.

Throughout the drawings, i1dentical reference characters
and descriptions indicate similar, but not necessarily 1den-
tical, elements. While the exemplary embodiments
described herein are susceptible to various modifications and
alternative forms, specific embodiments have been shown
by way of example in the drawings and will be described 1n
detail heremn. However, the exemplary embodiments
described herein are not intended to be limited to the
particular forms disclosed. Rather, the instant disclosure
covers all modifications, equivalents, and alternatives falling
within the scope of the appended claims.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The following will provide, with reference to FIGS. 1-2,
detailed descriptions of exemplary systems for interfacing
with dynamic web forms. Detailed descriptions of corre-
sponding computer-implemented methods will also be pro-
vided 1n connection with FIG. 3. Detailed descriptions of an
exemplary dynamic web page will be provided in connec-
tion with FIG. 4. In addition, detailed descriptions of an
exemplary computing system and network architecture
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4

capable of implementing one or more of the embodiments
described herein will be provided in connection with FIGS.
5 and 6, respectively.

FIG. 1 1s a block diagram of an exemplary system 100 for
interfacing with dynamic web forms. As illustrated in this
figure, exemplary system 100 may include one or more
modules 102 for performing one or more tasks. For example,
and as will be explained 1n greater detail below, exemplary
system 100 may include an 1dentification module 104 pro-

grammed to 1dentily a web page and to parse the web page
in order to i1dentily an attribute of at least one interactive
clement that indicates that the iteractive element may be
used to create at least one mput field on the web page.
Exemplary system 100 may also include a monitoring
module 106 programmed to, 1n response to identifying the
attribute, monitor the interactive element in order to detect
a user interaction with the interactive element. Exemplary
system 100 may additionally include an update module 108
programmed to, 1n response to detecting the user interaction
with the interactive element, identify at least one new nput
field on the web page.

In addition, and as will be described 1n greater detail
below, exemplary system 100 may include a task module
110 programmed to perform an automated task on the new
input field 1n response to the input field being newly 1den-
tified. Although 1llustrated as separate elements, one or more
of modules 102 1n FIG. 1 may represent portions of a single
module or application.

In certain embodiments, one or more of modules 102 1n
FIG. 1 may represent one or more software applications or
programs that, when executed by a computing device, may
cause the computing device to perform one or more tasks.
For example, and as will be described 1n greater detail
below, one or more of modules 102 may represent software
modules stored and configured to run on one or more
computing devices, such as computing device 202 1n FIG. 2,
computing system 510 1n FIG. 5, and/or portions of exem-
plary network architecture 600 1n FIG. 6. One or more of
modules 102 1n FIG. 1 may also represent all or portions of
one or more special-purpose computers configured to per-
form one or more tasks.

Exemplary system 100 1n FIG. 1 may be implemented 1n
a variety of ways. For example, all or a portion of exemplary
system 100 may represent portions of exemplary system 200
in FIG. 2. As shown 1n FIG. 2, system 200 may include a
computing device 202 in communication with a server 206
via a network 204.

In one embodiment, 1dentification modules 104, monitor-
ing module 106, update module 108, and task module 110
from FIG. 1 may, when executed by at least one processor
of computing device 202, facilitate computing device 202 1n
interfacing with dynamic web forms. For example, and as
will be described 1n greater detail below, identification
module 104 may be programmed to 1dentify a web page 210
and parse web page 210 in order to identify an attribute of
interactive element 212 that indicates that interactive ele-
ment 212 may be used to create a new mput field on web
page 210 (e.g., an input field 216). Monitoring module 106
may be programmed to, 1n response to identifying the
attribute, monitor interactive element 212 in order to detect
a user mteraction 214 with interactive element 212. Update
module 108 may be programmed to, 1n response to detecting
user interaction 214 with interactive element 212, identify
input field 216 on the web page. Task module 110 may be
programmed to perform an automated task on input field 216
in response to input field 216 being newly identified.
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Computing device 202 generally represents any type or
form of computing device capable of reading computer-
executable 1nstructions. Examples of computing device 202
include, without limitation, laptops, desktops, servers, cel-
lular phones, personal digital assistants (PDAs), multimedia
players, embedded systems, combinations of one or more of
the same, exemplary computing system 510 in FIG. 5, or any
other suitable computing device.

Server 206 generally represents any type or form of
computing device that 1s capable of fulfilling a request for a
web page. Examples of server 206 include, without limita-
tion, web servers and other Internet servers configured to
provide web pages.

Network 204 generally represents any medium or archi-
tecture capable of facilitating communication or data trans-
ter. Examples of network 204 include, without limitation, an
intranet, a wide area network (WAN), a local area network
(LAN), a personal area network (PAN), the Internet, power
line communications (PLC), a cellular network (e.g., a GSM
Network), exemplary network architecture 600 1n FIG. 6, or
the like. Network 204 may facilitate communication or data
transier using wireless or wired connections. In one embodi-
ment, network 204 may facilitate communication between
computing device 202 and server 206.

FIG. 3 1s a flow diagram of an exemplary computer-
implemented method 300 for interfacing with dynamic web
torms. The steps shown 1n FIG. 3 may be performed by any
suitable computer-executable code and/or computing sys-
tem. In some embodiments, the steps shown 1n FIG. 3 may
be performed by one or more of the components of system
100 1n FIG. 1, system 200 1n FIG. 2, computing system 3510
in F1G. 5, and/or portions of exemplary network architecture
600 in FIG. 6.

As 1llustrated 1n FIG. 3, at step 302 one or more of the
systems described herein may i1dentify a web page. For
example, at step 302 identification module 104 may, as part
of computing device 202 in FIG. 2, identily web page 210.

As used herein, the phrase “web page” may refer to any
Internet document and/or resource. Examples of web pages
include, without limitations, documents formatted 1n Hyper-
text Markup Language (“HTML”’) and/or Extensible Hyper-
Text Markup Language (“XHTML”). In some examples, a
web page may include any Internet document and/or
resource that can be rendered within a web browser.

In some examples, the web page may include at least one
script for moditying the web page without retrieving a new
version of the web page from a server. For example, the web
page may include a JavaScript script. In this example, the
JavaScript script may be designed within the AJAX para-
digm for creating client-side interaction with the web page.

Identification module 104 may perform step 302 in any of
a variety of ways. For example, 1identification module 104
may 1dentify the web page by identifying an attempt to
retrieve the web page from a server. In this example,
identification module 104 may intercept and/or monitor
traflic between a client retrieving the web page and the
server. Additionally or alternatively, identification module
104 may identity the web page by identifying an attempt to
load and/or render the web page 1n a web browser. As will
be explained i1n greater detail below, 1n some examples
identification module 104 may intercept an attempt to load
and/or render the web page and delay the attempt until one
or more of the systems described herein have performed one
or more of the steps described herein.

In one example, 1identification module 104 may identify
the web page by 1dentifying a web page configured to update
asynchronously with respect to a server of origin of the web
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page. For example, the web page may include functionality
enabling the web page to change on the client side without
requesting a new version of the page from the server. As will
be explained 1n greater detail below, 1n this example, 1den-
tification module 104 may determine that one or more of the
steps described herein apply to the web page as a conse-
quence of identifying the web page as a web page configured
to update asynchronously.

FIG. 4 1s an 1illustration of an exemplary dynamic web
page 400 1n three states: a web page state 410, a web page
state 420, and a web page state 430. Using FIG. 4 as an
example of step 302, at step 302 1dentification module may
identily web page 400 (e.g., in web page state 410).

Returning to FIG. 3, at step 304 one or more of the
systems described herein may parse the web page 1n order to
identify an attribute of at least one interactive element that
indicates that the interactive element may be used to create
at least one 1nput field on the web page. For example, at step
304 identification module 104 may, as part ol computing
device 202 1n FIG. 2, identify an attribute of interactive
clement 212 that indicates that interactive element 212 may
be used to create an mnput field on web page 210 (e.g., input
field 216).

As used herein, the phrase “input field” may refer to any
clement and/or component of a web page capable of receiv-
ing, storing, and/or relaying imnformation from a client sys-
tem and/or a user of the client system. Examples of input
fields include, without limitation, text fields, combo boxes,
checkboxes, radio buttons, file selectors, calendar date selec-
tors, slider mput elements, and/or sketchpads. In some
examples the phrase “input field” may refer to an element of
a web form.

As used herein, the phrase “interactive element”™ may refer
to any element and/or feature of a web page that can cause
a change in another element of the web page. In some
examples, the phrase “interactive element” may refer to an
clement that can receive imput (e.g., mouse input and/or
keyboard mnput from a user). Examples of interactive ele-
ments may include, without limitation, hyperlinks, buttons,
and 1mages.

As mentioned earlier, 1n some examples the web page
may 1nclude a script for modifying the web page without
retrieving a new version of the web page from a server. In
these examples, the interactive element may include an
interactive element as represented 1n a model of the page
used within the scripting language of the script. For
example, the interactive element may include a Document
Object Model (“DOM™) element that 1s represented 1n a
JavaScript script of the web page.

Identification module 104 may identify the attribute of the
interactive element 1n any of a variety of ways. For example,
identification module 104 may 1dentily an identifier assigned
to the interactive element. Additionally or alternatively,
identification module 104 may 1dentily the value of a field
of the mteractive element. In some examples, 1dentification
module 104 may identily data (e.g., text and/or another
clement) that 1s proximate to the interactive element in the
web page document. Additionally or alternatively, identifi-
cation module 104 may 1dentity an element that 1s proximate
to the interactive element in the rendered web page.

The attribute may include any of a variety of data and/or
characteristics. In some examples, the attribute may include
a string of text. For example, identification module 104 may
parse the web page to 1dentily a predetermined string that
indicates that the interactive element may be used to create
at least one input field on the web page. For example,
identification module 104 may parse the web page to 1den-
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tify any of a set of strings which, 1n association with the
interactive element, may indicate that the interactive ele-
ment may be used to create an input field. For instance,
identification module 104 may parse the web page for a
button and/or hyperlink associated with the text “log 1n,” 3
“s1ign 1n,” “si1gn up,” “register,” and/or *“create an account.”

In such embodiments, 1dentification module 104 may parse
the web page for a button that displays one of the afore-
mentioned strings. As another example, identification mod-
ule 104 may parse the web page for an 1image with hovertext 10
that includes one of the aforementioned strings. In some
examples, i1dentification module 104 may read from an
external data file to 1dentily the predetermined strings. For
example, an external data file may enable the list of prede-
termined strings to be changed, updated, and/or localized to 15
account for different languages.

In some additional examples, the attribute may 1nclude a
regular expression. For example, identification module 104
may parse the web page for a regular expression associated
with the interactive element that indicates that the interactive 20
clement may create and/or modity a web form.

Using FIG. 4 as an example, at step 304 identification
module 104 may 1dentity “Register” as a string displayed on
a button 412 on web page 400. The string “Register” may
indicate that button 412 may be used to create an input field. 25

Identification module 104 may parse the web page 1n any
ol a variety of contexts. For example, as mentioned earlier,
the web page may be configured to update asynchronously
with respect to a server of origin of the web page. In this
example, 1dentification module 104 may parse the web page 30
in response to 1dentitying that the web page 1s configured to
update asynchronously.

Returming to FIG. 3, at step 306 one or more of the
systems described herein may, in response to identilying the
attribute, monitor the interactive element in order to detect 35
a user interaction with the interactive element. For example,
at step 306 monitoring module 106 may, as part of comput-
ing device 202 1 FIG. 2, monitor interactive element 212 1n
order to detect a user 1nteraction (e.g., user iteraction 214)
with interactive element 212. 40

Monitoring module 106 may perform step 306 1n any of
a variety of ways. For example, monitoring module 106 may
monitor the interactive element by moditying the interactive
clement to include an event listener configured to execute at
least one predetermined instruction following at least one 45
predetermined event. For example, monitoring module 106
may modily the interactive element with an event listener
configured to send monitoring module 106 a message when
the interactive element recerves a mouse click mput. As an
example, the interactive element may mclude a DOM ele- 50
ment. In this example, monitoring module 106 may add the
“onclick™ attribute to the interactive element, specitying the
execution of a JavaScript function that sends a message to
monitoring module 106.

In another example, monitoring module 106 may monitor 55
the interactive element by monitoring a user’s interaction
with the web page. For example, monitoring module 106
may operate as a plug-in within a web browser loaded with
the web page.

Using FIG. 4 as an example, at step 306 monitoring 60
module 106 may monitor button 412 1n order to detect a user
interaction with button 412 (e.g., a user pressing the button).
After the user interaction with button 412, web page 400
may change from web page state 410 to web page state 420,
and web page 400 may then include an mput field 422. 65

Returming to FIG. 3, at step 308 one or more of the
systems described herein may, 1n response to detecting the
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user iteraction with the interactive element, identify at least
one new input field on the web page. For example, at step
308 update module 108 may, as part of computing device
202 1n FIG. 2, and 1n response to monitoring module 106
detecting user interaction 214, identify mput field 216 on
web page 210.

In some examples, the new mput field may include an
input field that had not existed in any previous form on the
web page. Additionally or alternatively, the new input field
may 1nclude a previously existing mput field with one or
more changes. For example, the new input field may include
an mput field that was previously greyed out (e.g., not
accepting input) that changed to accept iput. As another
example, the new 1nput field may include an input field that
was previously invisible but became visible after (e.g., as a
result of) the interaction with the interactive element. In an
additional example, the new mput field may include an mnput
field that was relabeled. Generally, the new mput field may
include any nput field that automated system that analyzes
iput fields (e.g., a form filler, an anti-phishing engine, etc.)
may not correctly and/or tully analyze due to a change to the
web page.

Update module 108 may identify the new mput field on
the web page 1n any suitable manner. For example, update
module 108 may first identity a new version of the web page
modified asynchronously with respect to a server from
which the web page was retrieved. The new version of the
web page may include the new 1nput field where the previ-
ous version of the web page (e.g., before the user interaction
with the interactive element) had not. Update module 108
may then parse the new version of the web page for the new
mput field.

In some examples, update module 108 may not immedi-
ately parse the new version of the web page for the new 1nput
field. For example, update module 108 may wait for a
predetermined amount of time after detecting the user inter-
action with the interactive element before parsing the web
page for the new mput field 1n order to ensure that the web
page has been updated with the new input field. For
example, update module 108 may wait 80 milliseconds after
the interaction with the interactive element 1n order to ensure
that the process started by the interaction has time to
complete so that the new input field will be 1included 1n the
web page when update module 108 parses the web page
again. In another example, update module 108 may monitor
a process executed in response to the interaction to deter-
mine when the process has completed and wait until the
process has completed betfore parsing the new version of the
web page.

The new mput field may be designed to receive any of a
variety of types of information. For example, the new input
field may be designed to receive sensitive information, such
as financial account numbers or social security numbers. In
another example, the new put field may be designed to
receive commonly requested information (e.g., nformation
frequently requested by e-commerce web sites), such as a
name, a telephone number, or an address. As another
example, the new 1nput field may be designed to receive
authentication information, such as a username or a pass-
word. In some examples, update module 108 may parse the
new version ol the web page specifically for mput fields
designated to receive one or more of these categories of
information.

Using FIG. 4 as an example, alter a user presses button
412 of web page 400 in web page state 410, web page 400
may transition to web page state 420 by adding new input
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fields (including input field 422). Update module 108 may
then parse web page 400 1n web page state 420 and 1dentily
iput field 422.

Returning to FIG. 3, at step 310 one or more of the
systems described herein may perform an automated task on
the new input field 1n response to the mput field being newly
identified. For example, at step 310 task module 110 may, as
part ol computing device 202 1 FIG. 2, perform an auto-
mated task on input field 216 in response to mput field 216
being newly identified on web page 210.

Task module 110 may perform any of a variety of tasks on
the new 1nput field. In one example, task module 110 may
automatically populate the new 1nput field with data without
direct user mput to the new mnput field. For example, task
module 110 may 1dentify the new input field within the
context of the web page and automatically fill 1n data with
which the new 1nput field had been filled on a prior occasion.
In another example, task module 110 may parse text related
to the new 1put field (e.g., a name of the new mput field,
text displayed on or proximate to the new 1nput field, etc.)
and determine what input 1s expected for the new 1nput field.
In this example, task module 110 may automatically popu-
late the new 1put field with the expected input. Additionally
or alternatively, task module 110 may create a combo box of
guesses and/or potential selections for mnput to the new 1put
field from which a user may choose. In some examples, task
module 110 may simply present an web form auto-form-
filler program with the new version of the web page (e.g.,
based on the existence of the new input field) and allow the
auto-form-filler program to perform 1ts ordinary functions as
if the new version of the web page had been the web page
as originally loaded.

In another example, task module 110 may provide an
updated representation of the web page that includes a
representation of the new input field to an anti-phishing
engine. For example, task module 110 may provide the new
version of the web page as input to the anti-phishing engine.
The anti-phishing engine may then analyze the web page 1n
a state that includes the new input field. Additionally or
alternatively, task module 110 may perform anti-phishing
procedures based on the new 1nput field. For example, 11 the
new 1nput field prompts the user to enter sensitive informa-
tion such as bank account information, task module 110 may
check the web page against a list of approved web sites to
determine whether the web page 1s engaged in phishing.
Additionally or alternatively, task module 110 may analyze
the contents and/or behavior of the new version of the web
page to determine whether the web page 1s engaged in
phishing. Generally, task module 110 may use any appro-
priate anti-phishing analyses and/or techniques incorporat-
ing knowledge of the new mput field.

Using FIG. 4 as an example, task module 110 may
automatically fill mput field 422, resulting 1n a filled 1mput
ficld 432 1n a web page state 430. In this example, task
module 110 may automatically fill a newly created “name”
fiecld with the user’s name (“John Stiles”) and a newly
created “email address™ field with the user’s email address
(“1s@example.net”). Atfter step 310, method 300 may ter-
minate.

In some examples, 1dentification module 104 may identify
the web page by monitoring a web browser to determine that
the web browser 1s loading the web page. In these examples,
identification module 104 may delay rendering of the web
page within the web browser until after determining, based
on the attribute, that the iteractive element may be used to
create the input field on the web page, and after monitoring
module 106 configures the interactive element for monitor-
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ing to determine when the user iteraction with the interac-
tive element creates the new mput field. In this manner,
identification module 104 may ensure that the new 1nput
field 1sn’t created before the interactive element 1s moni-
tored. This may ensure that update module 108 will parse the
web page again after the new 1nput field 1s created. In some
examples, task module 110 may also load configuration data
for performing the automated task on the new nput field.
For example, task module 110 may load configuration data
specilying data to be used to automatically populate the new
iput field.

As explained above, by monitoring elements in dynamic
web pages that may contribute to the creation and/or modi-
fication of web forms, the systems and methods described
herein may facilitate a consistently correct view of web
forms on dynamic web pages. In some examples, this may
lead to improvements in automatically filling web forms
and/or 1 anti-phishing measures.

FIG. 5 1s a block diagram of an exemplary computing
system 510 capable of implementing one or more of the
embodiments described and/or 1illustrated herein. For
example, all or a portion of computing system 510 may
perform and/or be a means for performing, either alone or in
combination with other elements, one or more of the iden-
tifying, parsing, creating, monitoring, detecting, modifying,
waiting, populating, providing, determining, configuring,
and/or loading steps described herein. All or a portion of
computing system 310 may also perform and/or be a means
for performing any other steps, methods, or processes
described and/or illustrated herein.

Computing system 510 broadly represents any single or
multi-processor computing device or system capable of
executing computer-readable instructions. Examples of
computing system 310 include, without limitation, worksta-
tions, laptops, client-side terminals, servers, distributed
computing systems, handheld devices, or any other comput-
ing system or device. In 1ts most basic configuration, com-
puting system 510 may include at least one processor 514
and a system memory 3516.

Processor 514 generally represents any type or form of
processing unit capable of processing data or interpreting
and executing instructions. In certain embodiments, proces-
sor 514 may recerve 1nstructions from a software application
or module. These instructions may cause processor 514 to
perform the functions of one or more of the exemplary
embodiments described and/or illustrated herein.

System memory 316 generally represents any type or
form of volatile or non-volatile storage device or medium
capable of storing data and/or other computer-readable
instructions. Examples of system memory 516 include,
without limitation, random access memory (RAM), read
only memory (ROM), flash memory, or any other suitable
memory device. Although not required, in certain embodi-
ments computing system 510 may include both a volatile
memory unit (such as, for example, system memory 516)
and a non-volatile storage device (such as, for example,
primary storage device 532, as described in detail below). In
one example, one or more of modules 102 from FIG. 1 may
be loaded 1nto system memory 516.

In certain embodiments, exemplary computing system
510 may also include one or more components or elements
in addition to processor 514 and system memory 516. For
example, as 1llustrated 1n FIG. §, computing system 510 may
include a memory controller 318, an Input/Output (1/0)
controller 520, and a communication interface 522, each of
which may be interconnected via a communication inira-
structure 512. Communication inirastructure 512 generally
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represents any type or form ol infrastructure capable of
facilitating communication between one or more compo-
nents of a computing device. Examples of communication
infrastructure 512 include, without limitation, a communi-
cation bus (such as an ISA, PCI, PCle, or similar bus) and
a network.

Memory controller 518 generally represents any type or
form of device capable of handling memory or data or
controlling communication between one or more compo-
nents of computing system 310. For example, in certain
embodiments memory controller 518 may control commu-
nication between processor 514, system memory 316, and
I/0O controller 520 via communication infrastructure 512.

I/O controller 520 generally represents any type or form
of module capable of coordinating and/or controlling the
input and output functions of a computing device. For
example, 1 certain embodiments I/O controller 520 may
control or facilitate transfer of data between one or more
clements of computing system 510, such as processor 514,
system memory 316, communication interface 522, display
adapter 526, input interface 530, and storage interface 534.

Communication interface 522 broadly represents any type
or form of communication device or adapter capable of
facilitating communication between exemplary computing
system 510 and one or more additional devices. For
example, 1n certain embodiments communication interface
522 may facilitate communication between computing sys-
tem 510 and a private or public network including additional
computing systems. Examples of communication interface
522 include, without limitation, a wired network interface
(such as a network interface card), a wireless network
interface (such as a wireless network interface card), a
modem, and any other suitable interface. In at least one
embodiment, communication interface 322 may provide a
direct connection to a remote server via a direct link to a
network, such as the Internet. Communication interface 522
may also indirectly provide such a connection through, for
example, a local area network (such as an Ethernet network),
a personal area network, a telephone or cable network, a
cellular telephone connection, a satellite data connection, or
any other suitable connection.

In certain embodiments, communication interface 522
may also represent a host adapter configured to facilitate
communication between computing system 510 and one or
more additional network or storage devices via an external
bus or communications channel. Examples of host adapters
include, without limitation, SCSI host adapters, USB host
adapters, IEEE 1394 host adapters, SATA and eSATA host
adapters, ATA and PATA host adapters, Fibre Channel inter-
tace adapters, Ethernet adapters, or the like. Communication
interface 522 may also allow computing system 510 to
engage 1n distributed or remote computing. For example,
communication interface 522 may recerve mstructions from
a remote device or send instructions to a remote device for
execution.

As 1llustrated 1n FIG. §, computing system 510 may also
include at least one display device 524 coupled to commu-
nication infrastructure 512 via a display adapter 526. Dis-
play device 524 generally represents any type or form of
device capable of visually displaying information forwarded
by display adapter 526. Similarly, display adapter 526
generally represents any type or form of device configured
to forward graphics, text, and other data from communica-
tion infrastructure 512 (or from a frame bufler, as known in
the art) for display on display device 524.

As 1llustrated 1n FIG. 5, exemplary computing system 510
may also include at least one mput device 528 coupled to
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communication infrastructure 512 via an input interface 530.
Input device 528 generally represents any type or form of
input device capable of providing input, either computer or
human generated, to exemplary computing system 510.
Examples of input device 528 include, without limitation, a
keyboard, a pointing device, a speech recognition device, or
any other mput device.

As 1llustrated 1n FIG. 5, exemplary computing system 510
may also iclude a primary storage device 532 and a backup
storage device 333 coupled to communication infrastructure
512 via a storage interface 534. Storage devices 332 and 533
generally represent any type or form of storage device or
medium capable of storing data and/or other computer-
readable instructions. For example, storage devices 332 and
533 may be a magnetic disk drive (e.g., a so-called hard
drive), a solid state drive, a floppy disk drnive, a magnetic
tape drive, an optical disk drive, a flash drive, or the like.
Storage interface 534 generally represents any type or form
of mterface or device for transferring data between storage
devices 532 and 533 and other components of computing
system 310.

In certain embodiments, storage devices 532 and 533 may
be configured to read from and/or write to a removable
storage unmit configured to store computer software, data, or
other computer-readable information. Examples of suitable
removable storage units include, without limitation, a floppy
disk, a magnetic tape, an optical disk, a tlash memory
device, or the like. Storage devices 532 and 533 may also
include other similar structures or devices for allowing
computer soitware, data, or other computer-readable mstruc-
tions to be loaded into computing system 510. For example,
storage devices 532 and 533 may be configured to read and
write software, data, or other computer-readable informa-
tion. Storage devices 532 and 533 may also be a part of
computing system 510 or may be a separate device accessed
through other interface systems.

Many other devices or subsystems may be connected to
computing system 510. Conversely, all of the components
and devices illustrated 1n FIG. § need not be present to
practice the embodiments described and/or illustrated
herein. The devices and subsystems referenced above may
also be interconnected 1n different ways from that shown 1n
FIG. 5. Computing system 510 may also employ any num-
ber of software, firmware, and/or hardware configurations.
For example, one or more of the exemplary embodiments
disclosed herein may be encoded as a computer program
(also referred to as computer soltware, software applica-
tions, computer-readable instructions, or computer control
logic) on a computer-readable-storage medium. The phrase
“computer-readable-storage medium” generally refers to
any form of device, carrier, or medium capable of storing or
carrying computer-readable instructions. Examples of com-
puter-readable-storage media include, without limitation,
transmission-type media, such as carrier waves, and physical
media, such as magnetic-storage media (e.g., hard disk
drives and floppy disks), optical-storage media (e.g., CD- or
DVD-ROMs), electronic-storage media (e.g., solid-state
drives and flash media), and other distribution systems.

The computer-readable-storage medium containing the
computer program may be loaded into computing system
510. All or a portion of the computer program stored on the
computer-readable-storage medium may then be stored 1n
system memory 516 and/or various portions of storage
devices 532 and 533. When executed by processor 314, a
computer program loaded into computing system 510 may
cause processor 514 to perform and/or be a means for
performing the functions of one or more of the exemplary
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embodiments described and/or illustrated herein. Addition-
ally or alternatively, one or more of the exemplary embodi-
ments described and/or illustrated herein may be 1mple-
mented 1n firmware and/or hardware. For example,
computing system 510 may be configured as an application
specific integrated circuit (ASIC) adapted to implement one
or more of the exemplary embodiments disclosed herein.

FIG. 6 1s a block diagram of an exemplary network
architecture 600 1n which client systems 610, 620, and 630
and servers 640 and 645 may be coupled to a network 650.
As detailed above, all or a portion of network architecture
600 may perform and/or be a means for performing, either
alone or in combination with other elements, one or more of
the 1dentifying, parsing, creating, monitoring, detecting,
modifying, waiting, populating, providing, determining,
configuring, and/or loading steps disclosed herein. All or a
portion of network architecture 600 may also be used to
perform and/or be a means for performing other steps and
teatures set forth i1n the instant disclosure.

Client systems 610, 620, and 630 generally represent any
type or form ol computing device or system, such as
exemplary computing system 510 in FIG. 5. Similarly,
servers 640 and 643 generally represent computing devices
or systems, such as application servers or database servers,
configured to provide various database services and/or run
certain soitware applications. Network 6350 generally repre-
sents any telecommunication or computer network includ-
ing, for example, an 1ntranet, a wide area network (WAN),
a local area network (LAN), a personal area network (PAN),
or the Internet. In one example, client systems 610, 620,
and/or 630 and/or servers 640 and/or 645 may include all or
a portion of system 100 from FIG. 1.

As 1llustrated 1 FIG. 6, one or more storage devices
660(1)-(IN) may be directly attached to server 640. Similarly,
one or more storage devices 670(1)-(N) may be directly
attached to server 645. Storage devices 660(1)-(N) and
storage devices 670(1)-(N) generally represent any type or
form of storage device or medium capable of storing data
and/or other computer-readable instructions. In certain
embodiments, storage devices 660(1)-(N) and storage
devices 670(1)-(N) may represent network-attached storage
(NAS) devices configured to communicate with servers 640
and 645 using various protocols, such as NFS, SMB, or
CIES.

Servers 640 and 645 may also be connected to a storage
area network (SAN) fabric 680. SAN fabric 680 generally
represents any type or form of computer network or archi-
tecture capable of facilitating communication between a
plurality of storage devices. SAN fabric 680 may facilitate
communication between servers 640 and 645 and a plurality
of storage devices 690(1)-(N) and/or an intelligent storage
array 695. SAN fabric 680 may also facilitate, via network
650 and servers 640 and 645, communication between client
systems 610, 620, and 630 and storage devices 690(1)-(N)
and/or intelligent storage array 695 1n such a manner that
devices 690(1)-(N) and array 693 appear as locally attached
devices to client systems 610, 620, and 630. As with storage
devices 660(1)-(IN) and storage devices 670(1)-(N), storage
devices 690(1)-(N) and intelligent storage array 695 gener-
ally represent any type or form of storage device or medium
capable of storing data and/or other computer-readable
instructions.

In certain embodiments, and with reference to exemplary
computing system 510 of FIG. 5, a communication inter-
face, such as communication interface 522 in FIG. 5, may be
used to provide connectivity between each client system
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620, and 630 may be able to access information on server
640 or 6435 using, for example, a web browser or other client
soltware. Such software may allow client systems 610, 620,
and 630 to access data hosted by server 640, server 645,
storage devices 660(1)-(IN), storage devices 670(1)-(N),
storage devices 690(1)-(IN), or intelligent storage array 695.
Although FIG. 6 depicts the use of a network (such as the
Internet) for exchanging data, the embodiments described
and/or 1llustrated herein are not limited to the Internet or any
particular network-based environment.

In at least one embodiment, all or a portion of one or more
of the exemplary embodiments disclosed herein may be
encoded as a computer program and loaded onto and
executed by server 640, server 645, storage devices 660(1)-
(N), storage devices 670(1)-(IN), storage devices 690(1)-(N),
intelligent storage array 695, or any combination thereof. All
or a portion of one or more of the exemplary embodiments
disclosed herein may also be encoded as a computer pro-
gram, stored in server 640, run by server 645, and distributed
to client systems 610, 620, and 630 over network 650.

As detailed above, computing system 510 and/or one or
more components of network architecture 600 may perform
and/or be a means for performing, either alone or 1n com-
bination with other elements, one or more steps of an
exemplary method for iterfacing with dynamic web forms.

While the foregoing disclosure sets forth various embodi-
ments using specific block diagrams, flowcharts, and
examples, each block diagram component, flowchart step,
operation, and/or component described and/or illustrated
herein may be implemented, individually and/or collec-
tively, using a wide range of hardware, software, or firmware
(or any combination thereot) configurations. In addition, any
disclosure of components contained within other compo-
nents should be considered exemplary 1n nature since many
other architectures can be implemented to achieve the same
functionality.

In some examples, all or a portion of exemplary system

100 in FIG. 1 may represent portions of a cloud-computing
or network-based environment. Cloud-computing environ-
ments may provide various services and applications via the
Internet. These cloud-based services (e.g., software as a
service, platform as a service, infrastructure as a service,
etc.) may be accessible through a web browser or other
remote interface. Various functions described herein may be
provided through a remote desktop environment or any other
cloud-based computing environment.
The process parameters and sequence of steps described
and/or 1llustrated herein are given by way of example only
and can be varied as desired. For example, while the steps
illustrated and/or described herein may be shown or dis-
cussed 1n a particular order, these steps do not necessarily
need to be performed in the order illustrated or discussed.
The various exemplary methods described and/or 1llustrated
herein may also omit one or more of the steps described or
illustrated herein or include additional steps 1n addition to
those disclosed.

While various embodiments have been described and/or
illustrated herein in the context of fully functional comput-
ing systems, one or more of these exemplary embodiments
may be distributed as a program product in a variety of
forms, regardless of the particular type of computer-read-
able-storage media used to actually carry out the distribu-
tion. The embodiments disclosed herein may also be imple-
mented using soitware modules that perform certain tasks.
These software modules may include script, batch, or other
executable files that may be stored on a computer-readable
storage medium or in a computing system. In some embodi-
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ments, these software modules may configure a computing,
system to perform one or more of the exemplary embodi-
ments disclosed herein.
In addition, one or more of the modules described herein
may transform data, physical devices, and/or representations
of physical devices from one form to another. For example,
one or more of the modules recited herein may transform a
computing system 1nto a system for interfacing with
dynamic web forms.
The preceding description has been provided to enable
others skilled 1n the art to best utilize various aspects of the
exemplary embodiments disclosed herein. This exemplary
description 1s not intended to be exhaustive or to be limited
to any precise form disclosed. Many modifications and
variations are possible without departing from the spirit and
scope of the instant disclosure. The embodiments disclosed
herein should be considered 1n all respects illustrative and
not restrictive. Reference should be made to the appended
claims and their equivalents 1n determining the scope of the
instant disclosure.
Unless otherwise noted, the terms ““a” or “an,” as used in
the specification and claims, are to be construed as meaning,
“at least one of.” In addition, for ease of use, the words
“including” and “having,” as used in the specification and
claims, are interchangeable with and have the same meaning
as the word “comprising.”
What 1s claimed 1s:
1. A computer-implemented method for interfacing with
dynamic web forms, at least a portion of the method being
performed by a computing device comprising at least one
processor, the method comprising:
identifying, by a subsystem that interfaces with web
pages, a web page that:
1s rendered by a web browser engine that 1s separate
from the subsystem;
includes at least one script for the web browser engine
to modily the web page asynchronously with respect
to a server of origin of the web page, wherein
moditying the web page asynchronously with
respect to the server of origin comprises modifying
the web page without retrieving a new version of the
web page from the server of origin;
in response to determining that the web browser engine
modifies the web page asynchronously with respect to
the server of origin, parsing, by the subsystem, the web
page 1n order to i1dentily an attribute of at least one
interactive element that indicates that the interactive
clement may be used to create at least one mnput field on
the web page by the web browser engine;
in response to 1dentitying the attribute, monitoring, by the
subsystem, the 1nteractive element 1n order to detect a
user interaction with the interactive element, wherein
the user interaction causes a new input field to be
created on the web page by the web browser engine;

in response to detecting the user interaction with the
interactive element, 1dentifying, by the subsystem, the
new input field on the web page;

performing, by the subsystem, an automated task on the

new 1nput field in response to the mput field being
newly 1dentified.

2. The computer-implemented method of claim 1,
wherein performing the automated task on the new input
field comprises the subsystem automatically populating the
new 1nput field with data without direct user input to the new
iput field.

3. The computer-implemented method of claim 1,
wherein performing the automated task on the new input
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field comprises the subsystem providing an updated repre-
sentation of the web page that comprises a representation of
the new mput field to an anti-phishing engine.

4. The computer-implemented method of claim 1,
wherein momitoring the interactive element comprises the
subsystem modilying the nteractive element to include an
event listener configured to execute at least one predeter-
mined instruction following at least one predetermined
event.

5. The computer-implemented method of claim 1,
wherein parsing the web page to identity the attribute
comprises the subsystem parsing the web page to 1dentity a
predetermined string that indicates that the interactive ele-
ment may be used by the web browser engine to create at
least one 1nput field on the web page.

6. The computer-implemented method of claim 1,
wherein:

the interactive element comprises an interactive element

as represented 1n a model of the page used within the
scripting language of the script.

7. The computer-implemented method of claim 1,
wherein identifying the new input field on the web page
COmprises:

the subsystem 1dentifying a new version of the web page

modified asynchronously with respect to the server of
origin of the web page;

the subsystem parsing the new version of the web page for

the new nput field.

8. The computer-implemented method of claim 7, turther
comprising the subsystem waiting for a predetermined
amount of time after detecting the user interaction with the
interactive element before parsing the web page for the new
input field 1 order to ensure that the web page has been
updated with the new mput field.

9. The computer-implemented method of claim 7, further
comprising;

monitoring, by the subsystem, a process executed by the

web page 1n response to the user interaction with the
interactive element;

parsing, by the subsystem, the web page for the new 1nput

field after determining that the process has completed.

10. The computer-implemented method of claim 1, fur-
ther comprising:

the subsystem monitoring the web browser engine to

determine that the web browser engine 1s loading the
web page;

the subsystem delaying rendering of the web page within

the web browser engine until after:

determining, based on the attribute, that the interactive
clement may be used to create the mnput field on the
web page;

configuring the interactive element for monitoring to
determine when the user interaction with the inter-
active element creates the new 1nput field;

the subsystem loading configuration data for performing

the automated task on the new input field.

11. A system for interfacing with dynamic web forms, the
system comprising;:

an 1dentification module, within a subsystem that inter-

faces with web pages, programmed to:
identily a web page that:
1s rendered by a web browser engine that 1s separate
from the subsystem:;
includes at least one script for the web browser
engine to modily the web page asynchronously
with respect to a server of origin of the web page,
wherein moditying the web page asynchronously
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with respect to the server of origin comprises
moditying the web page without retrieving a new
version of the web page from the server of origin;

in response to determining that the web browser engine
modifies the web page asynchronously with respect
to the server of origin, parse the web page 1n order

to 1identify an attribute of at least one interactive
clement that indicates that the interactive element
may be used to create at least one nput field on the
web page by the web browser engine;

a momtoring module, within the subsystem, programmed
to, 1n response to 1dentifying the attribute, monitor the
interactive element in order to detect a user interaction
with the interactive element, wherein the user interac-
tion causes a new 1nput field to be created on the web
page by the web browser engine;

an update module, within the subsystem, programmed to,
in response to detecting the user interaction with the
interactive element, identity the new input field on the
web page;

a task module, within the subsystem, programmed to
perform an automated task on the new mput field in
response to the mput field being newly 1dentified;

at least one processor configured to execute the 1dentifi-
cation module, the monitoring module, the update
module, and the task module.

12. The system of claam 11, wherein the task module
within the subsystem 1s programmed to perform the auto-
mated task on the new mput field by automatically popu-
lating the new 1nput field with data without direct user input
to the new 1nput field.

13. The system of claim 11, wherein the task module
within the subsystem 1s programmed to perform the auto-
mated task on the new input field by providing an updated
representation of the web page that comprises a represen-
tation of the new input field to an anti-phishing engine.

14. The system of claim 11, wherein the monitoring
module within the subsystem 1s programmed to monitor the
interactive element by modifying the iteractive element to
include an event listener configured to execute at least one

predetermined instruction following at least one predeter-
mined event.

15. The system of claim 11, wherein the i1dentification
module within the subsystem 1s programmed to parse the
web page to identily the attribute by parsing the web page
to 1denftily a predetermined string that indicates that the
interactive element may be used by the web browser engine
to create at least one input field on the web page.

16. The system of claim 11, wherein:

the interactive element comprises an interactive element

as represented 1in a model of the page used within the
scripting language of the script.
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17. The system of claim 11, wherein the update module
within the subsystem 1s programmed to identify the new
input field on the web page by:

identifying a new version ol the web page modified

asynchronously with respect to the server of origin of
the web page;

parsing the new version of the web page for the new 1nput

field.

18. The system of claim 17, wherein the update module
within the subsystem 1s further programmed to wait for a
predetermined amount of time after detecting the user inter-
action with the interactive element before parsing the web
page for the new put field 1n order to ensure that the web
page has been updated with the new 1nput field.

19. The system of claim 17, wherein the update module
within the subsystem 1s further programmed to:

monitor a process executed by the web page in response

to the user interaction with the interactive element:

parse the web page for the new mput field after deter-

mining that the process has completed.
20. A non-transitory computer-readable-storage medium
comprising one or more computer-executable instructions
that, when executed by at least one processor of a computing
device, cause the computing device to:
identify, by a subsystem that interfaces with web pages, a
web page that:
1s rendered by a web browser engine that 1s separate
from the subsystem:;
includes at least one script for the web browser engine
to modily the web page asynchronously with respect
to a server of onigin of the web page, wherein
moditying the web page asynchronously with
respect to the server of origin comprises modiiying
the web page without retrieving a new version of the
web page from the server of origin;
in response to determining that the web browser engine
modifies the web page asynchronously with respect to
the server of origin, parse, by the subsystem, the web
page 1n order to identily an attribute of at least one
interactive element that indicates that the interactive
clement may be used to create at least one mnput field on
the web page by the web browser engine;
in response to identifying the attribute, monitor, by the
subsystem, the nteractive element 1n order to detect a
user interaction with the interactive element, wherein
the user interaction causes a new input field to be
created on the web page by the web browser engine;

in response to detecting the user interaction with the
interactive element, identity, by the subsystem, the new
input field on the web page;

perform, by the subsystem, an automated task on the new

input field 1n response to the mput field being newly

1dentified.
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